Neurotrophic effect of Semaphorin 4D in PC12 cells.
Semaphorins provide crucial attractive and repulsive cues involved in axon guidance during neural development. Out of them, Semaphorin 4D (Sema4D) is enriched in the nervous and immune tissues, and acts as proliferative and survival factors of peripheral lymphocytes in the immune system, but is poorly understood in the nervous system. By using PC12 cells which are well known to differentiate into neural cells in response to nerve growth factor (NGF), we found that soluble forms of Sema4D had neurotrophic effects which were inhibited by neutralizing antibodies to Sema4D. Sema4D strikingly potentiated neurite outgrowth in the presence of 50 ng/ml NGF and increased sensitivity to NGF. Cells responded to very low concentrations of NGF in the presence of 1 nM Sema4D. Activation of following signal proteins, protein kinase C (PKC), L-type of voltage-dependent Ca(2+) channel, and phosphatidylinositol (PI) 3-kinase mediated neurotrophic neurite-outgrowth action of Sema4D. These findings suggest a new function of Sema4D as a neurotrophic signal in PC12 cells.